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Contributing Components to 
Condrichthyan Jaw Rigidity

Polydontic jaw structure. 
Alternating staggered 
tooth pattern is 
hypothesized to increase 
the structural rigidity of 
the cartilaginous jaws.

The primarily 
hexagonal shaped 
tiled tesserae covering 
the sharks jaw. 
Tesserae normal to the 
loading direction have 
a significant impact on 
the effective modulus.  

3D scan of the jaw 
of a bonnethead
shark jaw using 
the NextEngine
Scanner Ultra HD.

The tooth is a tough 
mineralized composite 
with three  distinct 
layers: orthodentine
(white), osteodentine
(hatched), and 
enameloid (black).3

NextEngine Scanner Ultra HD 3D scanner. 
Scans with up to 0.127 mm accuracy with the 
capability to export scanned models to 
SolidWorks for analysis and redesign of the 
model.2

Bruker SkyScan 1176 high resolution in-vivo
Micro-CT.  Capable of performing scans with 
resolutions as small as 9 microns.1
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Understanding the Prehensility Mechanism
Imaging Techniques
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Reconstructed images from MicroCT scans of the Syngnathidae
family of fishes

Prehensile tails

Pipehorse
Pipefish

Seahorse

Bony plates 
resist 
fracture 
from impact 
and 
crushing, 
yet elastic 
and flexible

Plates 
overlap 
and 
allow 
flexibility 
but 
become 
absent 
towards 
the end 
of the tail

Plates 
interlock 
making 
the tail 
more 
difficult to 
bend, thus 
non-
prehensile

Help in the 
design of 
search-and-
rescue 
robots and 
bio-medical 
devices

Study the 
variations 
in tail 
structure of 
different 
species   

An isolated 
articulating 
bony element 
of the tail is 
made of four 
dermal plates 
with peg-
and-socket 
joints or 
gliding joints

3D CAD model of a section of 
the seahorse tail obtained from 
MicroCT scans for analyzing 
the prehensility mechanics


